Menin Controls the Memory Th2 Cell Function by Maintaining the Epigenetic Integrity of Th2 Cells.
Posttranslational modifications of histones are well-established epigenetic modifications that play an important role in gene expression and regulation. These modifications are partly mediated by the Trithorax group (TrxG) complex, which regulates the induction or maintenance of gene transcription. We investigated the role of Menin, a component of the TrxG complex, in the acquisition and maintenance of Th2 cell identity using T cell-specific Menin-deficient mice. Our gene expression analysis revealed that Menin was involved in the maintenance of the high expression of the previously identified Th2-specific genes rather than the induction of these genes. This result suggests that Menin plays a role in the maintenance of Th2 cell identity. Menin directly bound to the Gata3 gene locus, and this Menin-Gata3 axis appeared to form a core unit of the Th2-specific gene regulatory network. Consistent with the phenotype of Menin-deficient Th2 cells observed in vitro, Menin deficiency resulted in the attenuation of effector Th2 cell-induced airway inflammation. In addition, in memory Th2 (mTh2) cells, Menin was found to play an important role in the maintenance of the expression of Th2-specific genes, including Gata3, Il4, and Il13 Consequently, Menin-deficient mTh2 cells showed an impaired ability to recruit eosinophils to the lung, resulting in the attenuation of mTh2 cell-induced airway inflammation. This study confirmed the critical role of Menin in Th2 cell-mediated immune responses.